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Outline
We are here to help you to move forward
Know the system!
•
•
•
•

National Building Codes 101
Radon Provisions in the 2010 NBC
Performance Requirements
How to change the model codes

How CCMC can help your industry
How NRCs Radon Research Projects and Facilities can
assist you
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What is the National Building Code?
The Model National
Building Code …
• sets minimum acceptable requirements
• addresses health, safety, accessibility and the
protection of the building
• is objective-based
• contains prescriptive and performance requirements
• is not a design manual
• is not a best practice guide
• is not a federal regulation
• is not a legal document until adopted by a Province or Territory
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Code development system
• Stakeholders
• General Public
• Affected Government
Agencies
• Regulators
• Standards Development
Organizations
• Construction Industry

• Main Collaborators
• PTPACC
• CCBFC
• NRC
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Code Development Process
• Entry Points
for Code Users
• Submit Code Change
Requests
• Submit Public Review
Comments
• Participate
in Committees

• Entry Points
for P/Ts
• Advise CCBFC on
Code Development
Priorities
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Who Develops the National Model Codes?
• Construction regulation is provincial/territorial jurisdiction
• Canadian Commission on Building & Fire Codes
develops National Model Construction Codes
•
•
•
•
•
•
•
•
•

Open, transparent and continuous process
Consensus based decisions
Dissenting opinions fully considered
Balanced Representation of Interests
Coordinated with provinces and territories
Promotes Uniform Building Regulation Across Canada
Applies Smart Regulation Principles
Not written “by NRC staff”
NRC Canadian Code Centre staff provides committees with
technical and administrative support

Radon in the National Building Code

Previous Codes:
NBC Part 9 – Housing and Small Buildings
• Basic Protection: Prescriptive requirements
•
•
•
•
•
•

Excavation (9.12.)
Foundation wall and floor material (concrete) (9.3.)
Floors-on-ground (9.16.)
Dampproofing (9.13.)
Continuous air barrier systems (9.25.)
Balanced ventilation (9.32.)

• Specifically on soil gas & radon:
• Protection from all soil gases including radon
was addressed in Subsection 9.13.4. since 1995

Were Existing Radon Requirements Effective?
• Mini-data collection in high-risk areas
• 90 newly constructed houses in 3 high-risk locations over 6 weeks
• Two locations (61 houses)
• Sealing and inspections NOT common practice
• Increased levels of radon, many above 800 Bq/m³
• One location (29 houses)
• Sealing required, inspections common
• 50% of houses were within new guideline of 200 Bq/m³
and houses over 200 Bq/m³ had issues in the inspection protocol

• Committee’s Conclusion
• When applied and inspected, the1995/2005 code provisions
provided acceptable basic protection at time of construction!

Implications of Radon Measures
• Cost-Benefit considerations (2008)
•
•
•
•

7-8% of housing/locations may have problem with high radon
Building code applies to new housing (mostly)
No national map – code requirements apply to all new housing
Reduced health burden for 2.5% of he housing stock each year
(annual new housing (200T) divided by existing housing stock (8M))
• 1900 radon deaths per year

• Enforcement
• Building code is enforced at time of construction
• active system needs testing problematic with occupancy permit

2010 Code Changes

2010 NBC Part 9
Strengthened Basic Protection
• Applies to all housing and small buildings:
• Air barrier requirements moved from 9.13. to 9.25.
• For below-ground walls
• Polyethylene soil gas barrier required under slab
• Slab perimeter sealed to air barrier of the wall
• All penetrations (mostly pipes) sealed
• Sump pit cover required to be airtight (9.14.)
• Consistent requirements for ground cover (9.18.)
• Exemption from fill under slab deleted (9.16.)

2010 Code Changes

2010 NBC Part 9
Made Specific Provisions More Effective
• Exempt crawl spaces
• Rough-in for subfloor depressurization
• Deemed-to-comply prescriptive solution
• Granular fill under slab
• Capped, labeled pipe
• Bottom end located near centre of slab
• Top end ready for active system
• Introduce performance solution
• for structural slabs, innovative radon systems, other fills
• Appendix Guidance

Where do new Radon requirements apply?
2010 NBC Part 9 – Application /Exemptions
• Applies to all housing and small buildings:

next slide

New Performance Solution in Part 9
2010 NBC Part 9
– Rough-in

Performance Solution – Large Buildings & optional for
small non-residential buildings

2010 NBC Part 5 – Environmental Separation
• Control of Air Leakage (performance targets)
• Minimize the ingress of airborne radon from the ground with an aim to
controlling the indoor radon concentration to an acceptable level

2010 NBC Part 6 – HVAC
• Good HVAC Engineering Practice
• EPA/625/R-92/016, “Radon Prevention in the Design and
Construction of Schools and Other Large Buildings”

Appendix Guidance
• Health Canada Guide for Radon Measurements in Public Buildings

From Prescriptive to Performances
Proposed CGSB
Radon Standard
for New
Construction

Gas permeable layer,
inlet, outlet, gas tight
layer

100 mm pipe, 100 mm
gravel, poly

Deemed-to-comply
Prescriptive

Flow/Pressure Criteria
for sub-slab space

Minimize the ingress
of airborne radon

Qualitative
Performance

Quantitative
Performance

CCMC evaluates new products, materials, technologies
Research: New
Performance Criteria

Research: new
testing method

Moving forward …
• Summarizing: Compliance Options
• Use deemed-to-comply (prescriptive) method
• Use performance method
• Engineering Report (site specific)
• Use products that have a CCMC number
• Non-residential buildings: Part 5 and Part 6 design

• Options to move the issue forward nationally:
• Request a Change to the National Model Code (Uniform Codes)
• Evaluate new product s nationally (CCMC)
• Create new performance criteria with the National Research Council

How do requirements get into the code?
•
•
•
•
•
•

Code Change Requests
Standing Committee – Development & Review
Public Review
Standing Committee – Decision
Commission Decision
Publication of Codes

Continuous Process
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Rules for requirements
A requirement must
• Be within the scope of the code (objectives)

• Identify a minimum acceptable solution
• Address issues that need to be regulated
• Be enforceable/measurable
(at the time of construction)
• Satisfy cost-benefit analysis
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Canadian Construction Materials Centre

• CCMC evaluates innovative building/construction
materials, products, systems and services
• CCMC evaluations
• are based on prescriptive benchmark or performance req’s
• demonstrate that
• products achieve the minimum level of performance required by
National Building Code of Canada
• meet the intent of the National Building Code
• are supported by research and technical expertise
• are nationally recognized

http://www.nrc-cnrc.gc.ca/eng/solutions/advisory/ccmc_index.html

NRC’s Radon Mitigation Research Activities
• Objectives:
• Provide mission-driven channel for federal investment in R&D
• Support the emerging “radon industry”
• Provide technical inputs for health regulators, building officials, standard
committees, builders and radon practitioners
• Improve public awareness and provide solutions
• Multidisciplinary expertise and unique facilities:

Building engineer, building scientist, mechanical engineer, radiologist, concrete and
structure engineer, electrical engineer, chemists
CCHT, IARL, RIBETS, Rn Diffusion Test Chamber, etc.
• Canadian Construction Material Centre and Industrial Research Assistance Program
• Funding sources:
Clean Air Regulatory Agenda
ILA with Health Canada Radiation Protection Bureau
Industrial Clients
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Radon Infiltration Building Envelope Test System
(RIBETS)

• September 2013: Funding (HC-RPB), design and plan
• October 2013: Ground breaking
• November 2013: 1st client request for product evaluation

• March 2014: Fee for service contract with client
• April 2014: Completion and commissioning
• May 2014: 1st product evaluation of sub-slab ventilation panel
• June 2014: Product launching after receiving CCMC No.
• October 2014: 1st contract for commercial application of the product
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Radon Infiltration Building Envelope Test System
(RIBETS)

Radon infiltration through floor assembly with
• Membrane
• Special property concrete
• Sub-slab ventilation panel
• Sub-slab spray foam
• Concrete forming and drainage
• HVAC components and demand control
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Radon Diffusion Coefficient Test Chamber

• October 2014: 1st client request for concrete product evaluation
• November 2014: Design and planning (ISO DIS 11665-10)
• December 2014: Fee for service contract with client
• March 2014: Completion and commissioning
• April 2014: 1st product evaluation of special property concrete
• April 2014: 2nd request for product evaluation (spray foam)
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Radon Fan Enclosure Leakage Test Rig

• July 2014: Funding (HC-RPB) and project scope
• August 2014: Design and planning (tracer gas leak test rig)
• September 2014: Request from WG3 CGSB standard (air permeability)

• October 2014: Endorsement from 4 manufacturers
• November 2014-January 2015: Test 5 models/8 fans for WG3
• February 2015: Radon fan criteria of CGSB standard
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Canadian Centre for Housing Technology and Radon
Research
• Impact of ASD on heating energy use
• Passive radon stacks
• ASD operation and frost line shift
• Insulation of stacks in unheated attic
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Indoor Air Research Laboratory and Radon Research

• Passive radon stacks
• Backdrafting from combustion
appliances
• ASD with gable end discharge
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Future Work: 2015 and Beyond
• Special interest group guide radon related research
• Tests of building components in RIBETS for radon control
• Evaluate full passive stack with roof turbine vents
• Field study of passive radon stack

• Indoor air quality and radon in energy star homes
• Intervention in daycares and schools with high radon level
• Air filter and portable air cleaner—particles and radon
• Integrating radon activity monitors and HRVs with improved control
scheme and core unit
• Impact of ASD on the RH indoors and in the concrete slab
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Summary
NRC can assist the radon ‘industry’ to move forward
‘Codes’ system offers a national platform to reach all
stakeholders and authorities for building regulation
Code committees will be talking about radon soon
Innovative products will benefit from performance req’s
CCMC evaluates new products and materials
NRCs radon testing facilities can assist you AND the codes
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Thank you
Liang Grace Zhou
Research Officer
Frank Lohmann
Senior Technical Advisor
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www.nrc-cnrc.gc.ca

Canadian Centre for Housing Technology and Radon
Research
• ΔP stack exit–base (5-25 Pa)
• Flow in stack (--)
• P sub-slab (--)
• T stack exit–base (20, 1, 3.5 ºC)
• Rn concentration in the bsmt
59 Bq/m3 (natural), 11 Bq/m3 (ASD) 57 Bq/m3 (passive
stack)

Questions need to be answered:
• Regions and climate (T, RH, Wind)
• Horizontal portion and slope-condensation
• Insulation in unheated attic space
• Townhomes—ASD and passive stack
coexist
• Passive stack+sealing radon entry route
• Vertical length for sufficient stack effect
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Radon Mitigation Strategy Effectiveness:
Ventilation vs. Active Sub-soil Depressurization (ASD)

Rn Fan in Operation
10 Bq/m3
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Ventilation ON
30 Bq/m3

No Ventilation No Rn Fan
95 Bq/m3

